87097R12 

ORIGINAL 


C.A.R. 


LmGAnCK  OECHNIGAL  SOCTCRT  £ND  SERVICES 
BDCX^  ItXimiN  JffSEMAL 


ISAFT  FINAL 
IBASE  I 

CCMTAHINAIICK  ASSESSMENT  REPCfFT 
SITE  1-7 

HYISAZINE  blending  and  SIGBAGE  FACILITY 
Verslcn  2.1 

J^jril  1987 

Contract  N6.  DAAK11-84^M)017 
TASK  NO.  11  -  HBSF 


E>repared  by: 


Rocky  Mountain  Arsenal 
Information  Center 
ornm^rce  City,  Colorado 


EBASOO  SERVICES  INCXKECBATED 
R.L.  SIOIIAR  AND  ASSOdATBS 
CALEFCRNIA  ANAIYTICAL  lABCRATORIES,  INC. 

UBIL  INC.  TECHNOS  INC.  GERAGHIY  &  MILLER,  INC. 


fear: 

U.S.  AFM^  EBOGBAM  MANAGER'S  OFFICE  FOR 
RXKY  MDONIAIN  ARSENAL  CCNIAMINATICN  CLEANUP 


THE  VIEWS,  OFINICN5  AND/CB  FINDINGS  CONTAINED  IN  THIS  REPCBT  ARE  THOSE  OF  THE 
AI7IiE3R(S)  AND  SHOULD  NOT  BE  CCNSTEDED  AS  AN  OFFICIAL  EEPARTMENT  OF  THE  AEMV 
POSITION,  POLICY,  CB  EEJdSICN,  UNLESS  SO  EESIQIATED  BY  OTHER  DOOmENEATICN. 

THE  T^SFr  OF  TRADE  NAMES  IN  THTS  REPCRT  DOES  NOT  CONSTITUIE  AN  OfFlCLAL 
ENDORSEMENT  CB  APEBDVAL  OF  THE  USE  OF  SUCH  COMMERCIAL  ERDEUCIS.  THE  REPORT 
MAY  NOT  EE  CUED  FOR  PURPOSES  OF  AEVERTISEMENr. 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  No.  0704-0188 


Public  reDortinq  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existmg  data  sourcM, 
oatherinq  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspen  pf  this 
collection  of  information,  including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson 
Davis  Highway,  Suite  1204,  Arlington,  VA  22202^4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reduction  Project  (0704-01 88).  Washington,  DC  20503. 


1.  AGENCY  USE  ONLY  (Leave  blank)  I  2.  REPORT  DATE 

I  04/00/87 


3.  REPORT  TYPE  AND  DATES  COVERED 


''^fflffr/ftfliJAfVlSr'XblESSMENT  REPORT,  PHASE  I,  SITE  1-7,  HYDRAZINE  BLENDING 
AND  STORAGE  FACILITY,  TASK  11,  DRAFT  FINAL,  VERSION  2.1 


5.  FUNDING  NUMBERS 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

EBASCO  SERVICES,  INC. 

LAKEWOOD,  CO 


DAAK11  84  D  0017 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


87097R12 


9.  SPONSORING /MONITORING  AGENCY  NAME(S) 


ROCKY  MOUNTAIN  ARSENAL  (CO.).  PHRMA 
COMMERCE  CITY,  CO 


11.  SUPPLEMENTARY  NOTES 


12a.  DISTRIBUTION /AVAILABILITY  STATEMENT 


10.  SPONSORING /MONITORING 
AGENCY  REPORT  NUMBER 


12b.  DISTRIBUTION  CODE 


APPROVED  FOR  PUBLIC  RELEASE;  DISTRIBUTION  IS  UNLIMITED 


13.  ABSTRACT  (Maximum  200  words) 

THIS  DRAFT  FINAL  REPORT  DOCUMENTS  THE  PHASE  I  CONTAMINATION  SURVEY  OF  SITE 
1-7,  THE  HYDRAZINE  BLENDING  AND  STORAGE  FACILITY  CONSTRUCTED  IN  1961  FOR  THE  AIR 
FORCE.  54  SAMPLES  FROM  15  BORINGS  WERE  ANALYZED  FOR  VOLATILE  AND  SEMIVOLATILE 
ORGANICS  AND  METALS  WITH  SEPARATE  ANALYSES  FOR  AS,  HG,  DBCP,  HYDRAZINES,  AND 
NITROSAMINES.  MIBK,  DLDRN,  PB,  AS,  AND  ZN  WERE  DETECTED  ABOVE 
THEIR  RESPECTIVE  INDICATOR  RANGES. 

A  PHASE  II  PROGRAM  CONSISTING  OF  21  ADDITIONAL  BORINGS  IS  RECOMMENDED.  THE 
VOLUME  OF  POTENTIALLY  CONTAMINATED  SOIL  PRESENT  IS  ESTIMATED  AT  65,400  CUBIC 
YARDS. 

APPENDICES:  CHEMICAL  NAMES,  PHASE  I  CHEMICAL  DATA. 


DKG 


14.  SUBJECT  TERMS 

GEOLOGY,  HYDROLOGY,  SOIL  SAMPLING,  ANALYTES,  CHEMICAL  DATA,  HISTORICAL 
WATER  DATA 


15.  NUMBER  OF  PAGES 


16.  PRICE  CODE 


17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION  19.  SECURITY  CLASSIFICATION  20.  LIMITATION  OF  ABSTRACT 
OF  REPORT  OF  THIS  PAGE  OF  ABSTRACT 

UNCLASSIFIED 


NSN  7540-01-280-5500 


Standard  Form  298  (Rev.  2-89) 

Prescribed  by  ANSI  Std.  Z39-10 
;y8-10Z 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE 
COPY  FURNISHED  TO  DTIC 
CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO 
NOT  REPRODUCE  LEGIBLY. 


Secticai 


TABLE  OF  cotfT^rrs 


EXEQjrrvE  samMg 


1.0  PtKSICAL  . .  1 

1.1. . .  1 

1.2. . .  1 

1.3. . .  3 


2.0  HlgTORY 


3.0  SITE  . .  15 

3.1  PREVIOOS  SOIL  INVESTIGRTrONS .  15 

3.2  HJASE  I  . .  15 

3.2.1  WTafiP.  T  . .  16 

3.2.2  Phase  I  Field  Observations .  17 

3.2.3  Gecchvsi«=i1  FynloratAcgi . 19 

3.2.4  PhagA  T  Analvfce  Towels  and  Distribution .  19 

3.2.5  Phase  I  Ocgrtaminaticai  Assessaaent .  34 

3.3  PHASE  U  SURVEY .  43 

3.4  QJMnm  OF  POTENTIAmf  0CNIAMIN2flED  SOIL .  44 

4.0  RKt'KRENCES  CITED .  47 


^^^serxiix  1-7-A  -  Chemical  Names  and  Abtaeviations 
i^pendix  1-7-B  -  Phase  I  Chemical  Data 
1^5)endijc  1-7-C  -  Historical  Water  Oiality  Data 


Aooasslon  For 

KTIS  GRA&I 
DUG  TAB 
Unai,inoune0<3 
Jxistifination. 

0^ 

□ 

□ 

i 

i  By 

Sists-ibiitiboili 

Availability 

Codes 

Ivali  md/Qt? 


Site  1-7 
04-02-87 


i 


LIST  OF  FIGURES 


Page 


Figure 

1-7-1  Locaticn  Task  11  Borehole  2md  Well  Locations .  2 

l-7-2a  Lithologic  Log  of  Boring  11 .  4 

l-7-2b  Lithologic  Log  of  Baring  14 .  5 

1-7-3  Topography  ard  Surface  Drainage .  6 

1-7-4  Water  Level  Elevations  (measured  on  5-14-86) .  9 

1-7-5  Schematic  layout . 

1—7—5  Analytes  Detected  Within  or  Above  Indicator  Levels  in  Soil 

Samples . 

1-7-7  Kreposed  lhase  H  Borings  aaid  Sampling  Plan . 45 


Site  1-7 
04-02-87 


ii 


LIST  OF  TABLES 


Table  ^9^ 

1-7-1  Ifeter  Level  . .  8 

1-7-2  Analysis  of  Data  cn  Chenical  Ocnstituents 

Detected  in  Soils  During  Riase  I  Field  Stuc^ . 20 

1-7-3  Results  of  Hiase  I  Field  Study,  Soil  Sanples . 21 

1-7-4  ^tentative  Iderxtif icaticai  of  NGntarget  Oonpcunds 

Detected  in  Soils . . 


Site  1-7 
04-02-87 


iii 


EXECUTIVE  SaMMCf 
SITE  1-7 

HmRATiTWF!  HTliJJnTNG  AND  STCRAgE  FAriTJTy 

Site  1-7,  the  hydrazine  blending  and  storage  facility,  is  located  in  the 
northem  >w1-f  of  the  northeastern  quarter  of  Section  1  on  the  Rxiky  Mountain 
Arsenal.  The  site  was  constructed  in  1961  on  the  western  end  of  a  large  open 
storage  area,  had  been  in  operation  since  1948  to  store  and  blend 

hydrazine  fuels,  site  was  investigated  under  Ta^  11  in  the  i^ing  of 

1986.  A  total  of  15  borings,  yielding  54  sanples,  were  drilled  to  depths 
ranging  frcn  5  to  40  feet. 

Methylisobutyl  ketone,  dieldrin,  lead,  arsenic,  and  zinc  were  detected  above 
their  indicator  ranges  in  the  soil  sanples.  Methylisobutyl  ketone  could  have 
been  introduced  into  the  soil  sanple  during  sanple  preparation  or  during 
analysis. 

The  Ehase  I  field  program  indicates  that  additional  field  investigations  are 
warranted.  A  Hiase  H  program  is  recommended  to  investigate  the  dieldrin 
contamination  observed  in  the  Ihaise  I  program.  The  Riase  H  program  will 
involve  the  oonpletion  of  21  additional  bcadngs,  producing  60  soil  sanples. 

As  a  result  of  the  Hiase  I  program,  the  volume  of  potenti2dly  contaminated 
soil  is  revised  downward  from  77,000  cubic  yards  to  65,400  cubic  yards. 
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HRSE  I  OOWiaKDRTICW  ASSESSMEWT  REPCRT 


SnE  1-7 

IKERAZINE  BTPWnTTJR  AND  STCRftGF  TAmT.TTV 

1.0  HKSICAL  Sm'lNG 

1.1  i/xariGN 

Site  l->7,  the  hydrazine  blending  and  storage  facility  (HBSF) ,  is  located  in  the 
northern  half  of  the  northeastern  quarter  of  Section  1,  east  of  toe  South  Plants 
manufacturing  ocnplex  on  toe  Bodky  Mountain  Arsenal  (PHA)  (Figure  1-7-1) .  The 
HBSF  consists  of  two  discrete  yards,  each  surrounded  by  a  chain  link  security 
fence  and  a  barbed-wire  fence.  Althcu^  physically  separated,  the  yards  are 
connected  by  t&xo  overhead  pipelines.  The  west  yard  enoaipasses  346,000  square 
feet  (ft^) ,  and  the  east  yard,  located  500  feet  (ft)  to  the  east,  enccnpasses 
103,000  ft^.  The  site  is  at  an  elevation  of  5250  ft  above  mean  sea  level  (nsl) 
and  h£is  a  local  relief  of  15  ft.  Ihe  west  yard  contains  the  loading  and 
unloading  facilities  for  rail  cars  and  taiik  trucks,  the  blending  facilities,  a 
44,000  gallon  capewjity  in-ground  ooncrebe  tark  for  the  collection  of  waste  water 
and  area  runoff,  a  drum  filling  station  and  a  drum  storage  pad,  storage  and  tool 
sheds,  and  toe  bulk  storage  tanks.  Ihe  east  yard  was  constructed  eis  an 
additional  storage  focility  for  unsymnetrical  dimetoyl  hydrazine,  but  is 
currently  used  to  store  waste  water  fron  previous  HBSF  operations  and 
precipitation  rtnoff  frcm  the  HBSF.  Site  1-7  was  investigated  under  Task  11  in 
the  spring  of  1986.  Figure  1-7-1  toows  the  layout  of  Site  1-7. 

1.2  GEOU3SI 

Ihe  HBSF  is  located  on  the  eastern  end  of  a  bedrock  (Denver  Formation)  hi^  that 
has  a  relatively  thin,  unsaturated  Pleistocene  edluvial  cover.  Althoui^  there 
were  no  recorded  borings  drilled  within  toe  east  or  west  yards  prior  to  this 
stuc^,  the  alluvium  and  the  Upper  Denver  were  previously  investigated  in  the 
izBDediately  surrounding  area.  Prior  to  drilling,  the  alluvial  thickness  was 
estimated  to  vary  fron  10  to  20  ft  across  toe  site.  This  was  confirmed  during 
drilling,  when  alluvial  thicknesses  ranging  frcm  6.5  to  17  ft  were  found.  Figure 
1-7-1  indicates  the  location  of  the  bortooles  drilled  during  this  stuc^.  Ihe 
alluvium  hag  been  described  eis  silt  and  clayey  seuid  (May,  1982/PIC  82295R01)  and 
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silty  samd  (Braucfitcn,  Miller,  &  Mitchell,  1979/KEC  81266R27) ,  that  is  consistent 
with  local  lithologic  conditions  as  identified  in  the  lithologic  logs  of  the  soil 
borings  drilled  during  this  stuc^. 

liepresentative  soil  boring  profiles  frcn  the  tuo  deepest  borings  are  shown  in 
Figures  l~7-2a  and  l»7*>2b.  Descriptions  of  the  geologic  materials  found  at 
various  depths  during  the  Riase  I  program  are  presented  in  Table  1-7-3  in  Section 
3.2.4  of  tiiis  report. 

Tbe  drilling  program  also  confirmed  that,  locally,  the  Dpper  Denver  consists  of 
interbedded  claystone,  sill^  claystone,  and  lignite,  as  previously  reported  in 
May  (1982/HIC  82295R01} .  Tie  D^per  Denver  was  found  to  be  hi^y  &actured  at 
some  locations.  An  Dpper  Dsiver  oonglonerate,  consisting  of  claystone  pddiles  in 
a  silty  sand  matrix,  was  enoountered  at  the  site  of  Boring  1  (located  narthwest 
of  the  west  yard  in  a  ditch.  Figure  1-7-1) . 


1.3  mnoiDGx 

The  HBSF  straddles  two  surface  drainages.  Tcpogr^hic  m^,  confirmed  through 
field  reoonnaissanoe,  indicate  the  ditch  on  the  north  side  of  the  west  yard 
drains  eastward  fron  the  South  Plants  manufacturing  area  to  the  ccBomon  comer  of 
Sections  31,  36,  1,  and  6,  and  then  north  to  the  First  Cre^  drainage  basin  in 
Section  31  (Figure  1-7-3) .  Tie  south  drainage  ditch  that  begins  at  the 
scuthwestem  comer  of  the  west  yard  enters  an  easterly  flowing  ditch  that  drains 
to  First  Cre^  in  Section  6.  Tie  two  ditches  narthwest  of  the  northwestern 
comer  of  the  west  yard  flow  northward  into  Section  36  (Figure  1-7-3) . 

Spaine  and  Gregg  made  a  study  of  the  surfeuie  water  quality  of  the  South  Plants 
area  in  1983,  sanpling  storm  water  runoff  collected  fron  outfall  pipes.  Tieir 
r^rt  also  included  a  July  1980  report  frcn  Shell  to  the  Colorado  D^iartment  of 
Health  that  detedled  tiie  runoff  water  quality  (Spaine  &  Gregg,  1983) ,  Mhile  the 
water^ieds  examined  in  Spaine  and  Gregg  do  not  include  the  two  ditches  previously 
mentioned,  the  storm-water  runoff  from  the  ncarthem  portions  of  the  South  Plants 
area  contained  traces  of  several  target  ccBpcunds,  including 
diisoprcpylmethylphoGphcsiate,  sulfoodde,  aldrin,  isodrin,  dieldrin,  endrin, 
chlfflnofarm,  carbon  tetrachloride,  benzene,  and  chloride. 
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Figure  l-7-2o 

LITHOLOGIC  LOG  OF  BORING  II 

SITE  1-7 

Rocky  Mountain  Arsenal,  Task  It 
Prepored  by:  Geroghty  a  Miller,  Inc. 
for  Ebosco  Services,  Inc. 
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LITHOLOGIC  LOG  OF  BORING  14 
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Rocky  Mountoin  Arsenol,  Tosk  11 
Prepared  by;  Geroghty  a  Miller.  Inc. 
for  Ebosco  Services,  Inc. 
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The  HBSF  is  cn  the  eastern  end  of  the  South  Plants  groundwater  ncund  (Nhy  et  al. , 
1983/Ki:C  83299R01;  FMAOCIMr,  1983/RIC  83326R01) .  Ohe  1983  report  an  the 
Selection  of  a  Contamination  control  Strategy  for  HA  descarihes  the  primary 

'  -FI  c%j  ocsponents  at  I9A  (ISAOCEMT,  1983/SIC  83326R01).  Groundwater 
flow  under  the  HBSF  is  reported  to  be  generally  nortii  and  northeastward  toward 
First  Creek  (Ifey  et  al. ,  1983/BIC  83299R01;  Stollar  &  van  der  Leeden,  198VRIC 
81293R05;  Ronero  &  Ward,  198VSIC  81293M01;  van  der  Leeden,  1983/RIC  82091R02; 
Kolmer,  1975/BIC  81266S34;  Brco^ton,  Miller  &  Mitchell,  1979/HIC  81266R27;  and 
Ifey,  1982/SIC  82295R01) .  At  First  Creek,  flow  is  direcrted  northward  in  an 
alluvium-filled  channel  underlying  First  Credc  (IMADCEMr,  1983/SIC  83326S01) . 

Ihe  alluvium  is  as  having  moderate  hydraulic  oonductivi'^  (Stollar  & 

van  der  leeden,  1981/RIC  81293S05) .  Ihe  Denver  Formation  bedrock  is  indicated  to 
be  of  low  hydraulic  conductivity  (Stollar  &  van  der  leeden,  1981/SIC  81293R05) . 
Actual  values  for  low  and  moderate  hydraulic  conductivity  were  not  defined  in  the 
referenoes,  but  hydraulic  conductivities  ranging  fram  lO”^  to  10"^  centimeters 
per  second  (ca/sec)  are  considered  moderate,  and  hydraulic  conductivities  ranging 
from  10*^  to  10“^  ca/sec  are  considered  lew. 

water  levels  were  aeasured  in  13  wells  located  in  and  around  the  HBSF  cn  two 
occasions  (F^ruary  28,  1986,  and  May  14,  1986)  during  the  associated  Site  1-7 
groundwater  investigation  (Table  1-7-1) .  Ihese  data  indicate  that  groundwater  is 
flowing  tjnder  the  HBSF  to  the  northeast  and  east.  Ihe  bulge  in  the  water  table 
ocntcurs  indicated  on  Figure  1—7—4  may  be  tiie  result  of  an  area  of  bi^ 
infiltration  cepacity,  or  a  water  source  beneath  Idle  west  yard.  The  presence  of 
a  sand  channel  in  this  area  is  unconfirmed  by  the  soil  boring  logs.  A  possible 
water  source  beneath  the  west  yard  is  the  sewer  system  (Figure  1-7-5) .  However, 
water  quality  analyses  do  not  indicate  the  presence  of  a  contaminant 
source  in  this  area.  Ihis  effect  may  also  have  been  artificially  created  hy  the 
difference  in  construction  techniques  used  in  monitoring  wells  01051  throu^ 
01056  from  used  in  the  remaining  monitOTing  wells.  Continued  waiter  level 

in  this  area  are  needed  to  confirm  8By  of  tdie  above  mentioned 
possibilities.  Water  level  contours  for  the  most  recent  measurements  are  shown 
on  Figure  1-7-4.  Measured  groundwater  elevations  ranged  froa  5250  ft  msl  in  the 
southwest  comer  of  the  stu^  area  to  5239  ft  msl  in  the  northeast  comer  (on  May 
14,  1986). 
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Table  1-7-1.  Water  Level  Measurenents 


Ttehriwry  14  Mav  1986 


Well  # 

Measuring  Bsint 
Elevaticn^ 

(ft  insl^2 

Depth  to 
Water 
ffeet^ 

Water 

Elevation 

(ft  insl^2 

Depth  to 
Water 
ffeet) 

Water 

Elevation 

(ft  insl\2 

01008 

5,262.78 

15.65 

5,247.13 

13.29 

5,249.49 

01019 

5,265.79 

21.21 

5,244.58 

18.09 

5,247.70 

01036 

5,259.83 

16.79 

5,243.04 

15.28 

5,244.55 

01051 

5,263.70 

18.33 

5,245.37 

15.58 

5,248.12 

01052 

5,261.48 

18.85 

5,242.63 

23.51 

5,244.12 

01053 

5,266.03 

20.11 

5,245.98 

17.55 

5,248.54 

01054 

5,265.60 

17.28 

5,248.32 

16.08 

5,249.52 

01055 

5,267.15 

18.83 

5,248.16 

16.85 

5,250.30 

01056 

5,265.50 

18.51 

5,246.99 

16.10 

5,249.40 

01701 

5,264.00 

- 3 

- 3 

14.87 

5,249.36 

01702 

5,262.04 

- 3 

- 3 

16.87 

5,245.17 

31002 

5,254.24 

17.7 

5,236.54 

15.44 

5,238.80 

36075 

5,256.33 

9.97 

5,246.36 

8.94 

5,247.39 

3-  measuring  point  for  each  well  is  the  top  of  the  well  casing 

2  Elevations  are  in  feet  above  mean  sea  level 

3  Well  not  installed  at  the  time  of  the  measuring  round 
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Historic  groundwater  quality  data  are  available  for  9  nonitoring  wells  in  the 
vicinity  of  the  HE6F.  These  data  are  presented  in  the  associated  Site  1-7 
groundwater  investigation  report  as  i^pendlx  C.  These  data  show  that  carbon 
tetrachloride,  chlorofom,  1,1,1-trichloroethylene,  1,1,2-trichlaroethylene, 
aldrin,  dieldrin,  endrin,  isodrin,  dichlorodlph^iylethane,  dichlorodipheryl 
trichloroethane,  trichloroethylene,  l,2-dibrtxDo-3-chloroprcpane,  and  1,1- 
dichl«x)ethylene  were  detected  at  measurable  levels  in  the  groundwater  in  the 
vicinity  of  the  HBSF. 

These  ocnpounds  are  typical  of  those  found  in  tiie  groundwater  beneath  the  South 
Plants  manufacturing  ocnplex.  Thus  the  presence  of  these  ocnpounds  in 
groundwater  beneath  the  HBSF  does  not  irply  that  the  HBSF  is  contributing  these 
chemicals  to  the  groundwater. 

2.0  HISTORy 

The  HBSF  is  owned  by  the  U.S.  Air  Force  and  was  cperated  ly  RMA  between  1962  and 
May  5,  1982  (Strang,  1982) .  The  HBSF  west  yard  was  constructed  in  1961  by  PMA  in 
conjunction  with  the  U.S.  Air  Force  (HKDIR,  1977/RIC  81266R68) .  It  was  built  on 
the  western  end  of  a  large  open  storage  area  that  had  been  in  operation  since  at 
least  1948  (Stout  &  Abbott,  1982/KEC  83368R01) .  The  types  of  materials  stored  in 
this  yard  are  unknown. 

Oonstruction  drawings  (Barbieri  &  Strang,  1961)  indicate  that  the  six  storage 
tanks  (two  of  casdxn  steel  for  storage  of  laisyiiimetrical  dimethyl  hydrazine  and 
four  of  double  wall  stainless  steel,  wrepped  and  heated  by  the  circulation  of  an 
ethylene  glyool-hased  fluid  for  the  storage  of  hydrazine) ,  the  rail  car  and  truck 
loading  and  unloading  facilities  and  the  associated  blending  area,  the  change 
house,  the  storage  shed,  and  the  in-ground  concrete  tank  currently  present  at  the 
site  were  built  in  1961.  The  six  tanks  in  the  west  yard  are  on  concrete  pads  and 
are  surrounded  with  concrete  retaining  walls,  eis  are  the  two  tanks  in  the  east 
yard.  The  dnm  storage  concrete  pad,  the  dnan  cleaning  shed,  and  the  asphalt 
truck  loEtding  area  were  probably  built  later,  as  these  facilities  are  not  visible 
on  the  photographs  taken  in  1966  and  1970;  however,  these  eu^eeis  are 

clearly  visible  in  the  1980  photographs  indiaded  in  Stout  and  Abbott 
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(1982/REC  83368R01) .  Ihe  east  yard  was  oonstructed  in  1976  and  was  originally 
for  VBB  93  9.  Storage  area  for  issymnetrical  dinethyl  hydrazine.  Since 
1982  the  two  storage  tanks  in  this  area  hacve  been  \jsed  only  for  wastaater 
storage  froh  HBSF  operations  and  precipitation  runoff.  Figure  1-7-5  is  a 
isr*ieme*f\n  layout  of  the  HBSF  (Barbieri  &  Strang,  1961;  Stout  &  Atbott,  1982/Rrc 
83368R01;  Dept,  of  Army,  1975) .  ’She  fuel  handling  facilities  contain  a 
water-flood  type  fire  protection  system  and  a  circulating  ethylene  glycol-based 
beatii^  system  to  protect  the  stored  fuel  from  freezing. 

Operations  at  Idje  HBSF  consisted  of  loading  and  \anloading  rail  cars  and  tank 
tarks;  the  stors^  of  anl^drous  hydrazine,  xansymmetrical  dimethyl  hydrazine,  and 
Aerozine  50  (50%  anhydrous  hydrazine  and  50%  unsymnietrical  dimethyl  hydrazine) ; 
the  blending  of  fuels;  and,  occasionally,  the  destruction  of  off-spec  batches  of 
Aerozine  50.  Blending  operations  were  not  continuous  and  ocoarred  in  response  to 
requests  by  the  U.S.  Air  Pearce.  The  facility  was  also  used  to  store  other 
t^daazine  fuels  such  as  inanaoettyl  hydarazine,  ancncprcpellent  hydraziaie,  aiad 
hydrazine  70  (a  hydraziaie  and  water  mixture) .  Nitrogen  gas  was  also  xased  at  the 
HBSF,  as  hydraziaie  fuels  were  stared  under  a  blanket  of  nitarogen  gas.  The  last 
of  the  hydrazine  wz©  anetaoved  faxm  the  HBSF  at  the  end  of  i^il  1986  and  shipped 
to  a  permitted,  off-site  disposal  facility.  Since  that  tiane,  the  four  hydrazine 
tanks  (HAS-1,  HAS-2,  HAS-3,  and  CS-1)  and  the  two  unsynmetrical  dimethyl 
hydrazine  taaiks  (US-1  and  US-2)  in  the  west  yard  have  been  adaised  hy  FMA 
personnel  with  a  lypochlorlte  and  water  solution  to  remove  the  last  traces  of 
l^drazine  fuels.  Wbrk  has  begun  on  assessment  of  wastewater  treatment 
alternatives  and  a  facilities  deoctmissioniaig  assessment  (James,  1987) . 

The  prianary  process  liquids  present  at  the  HBSF  duriaig  its  operational  history 
iaicluded  hydraziaie,  urmynmetrlcal  dimethyl  hydaaziaie,  mcnonethyl  hydraziaie,  and 
water.  i^ochlorite,  in  granular  form,  was  also  used  at  the  HBSF  to 

destructively  deconpose  hydrazine  fuels  in  wastewater  in  the  lai-ground  storage 
tazik.  Hydaazine,  unsymmetricaO.  dimethyl  hydraziaie,  aaid  mcancmethyl  hydrazine  aaa, 
under  normal  conditions,  Ignitable,  corrosive,  carcinogenic,  aaid  todc. 
Uhsymmetrical  dianeUyl  hydrazine,  when  exposed  to  air,  reacts  to  form  snail 
quantities  of  n-nitarosodianethylamine  (NNEMEA) ,  a  known  carcinogen. 
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An  estijated  300,000  gallons  of  %(asteMater  %«te  generated  annually  at  the 
hydrazine  facility  frcm  the  ocnbination  of  surface  runoff,  vash  water,  and 
process  water  (BMA,  1979) .  Ihis  wastewater  was  diverted  to  the  in-grc«nd 
ocncscete  tank,  tsreated  with  calcium  hypochlorite,  and  sent  to  Basin  F  thrcu^  the 
sewer.  Ihe  destructive  deocopositicn  of  hydrazine  fuels  and  waste  water 
in  the  tank  produced  large  quantities  of  sedunent/sltadge  fran  the  iapurities  in 
the  hypochlorite  used  to  destroy  the  fuel/water  mixture.  Ihe  slxxage 

(jnainly  a  carixnate  sediaent)  was  generated  in  unr^xsrted  quantities. 

Ohe  slx*^  was  collected,  drunmed,  and  tran^xjrted  to  "pits"  in  Section  36 
(Beuhieri,  1985) .  Ihe  locations  of  the  pits  are  uhkncwn. 

hydrazine  fuels,  the  breakd^mi  products  of  hydrazine  fuels,  and  related 

that  may  be  present  at  the  HBSF  inclufle  the  foUcwing  (Boyle,  1975) ; 

o  Ammcnia; 
o  Azcinethane; 
o  Calcium  hypochlorite; 
o  Dimetl^lamine; 

o  Dimethylratrcsoainine  or  N-nitrosodinethylamine 
or  N,N'-dimethylnitrosoamine; 
o  Dipiperazine; 
o  Formal  ddyde; 
o  Formaldehyde  hydrazine; 
o  Hydrazine  (anhydrous  hydreizine) ; 
o  Methane; 
o  Methyl  alcohol; 

o  Manoraethyl  hydrazine  (methyl  hydrazine) ; 
o  Manoprcpellent  hydrazine; 
o  Nitronethylamine; 
o  Nitrous  oxide; 
o  Piperazine; 
o  Trimethyl  hydrazine; 
o  Tripiperazine;  and 
o  tkisymmetrical  dimethyl  hydrazine. 
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Several  ac±u2LL  scuroes  of  oontamiiation  were  previcxisly  reported  at  the  HBSF 
(IMA,  1976;  Morstedt  et  al.,  1977;  HiA,  1978).  Oiese  include  the  foUcwing: 

o  Pipe  flanges  %aiere  meters  %«re  removed; 
o  Toaving  in^jectioBi  plates  on  the  storage  tanks; 
o  leaking  arm  valves  on  load  and  unload 
stations; 

o  leaking  pressure  lines; 
o  leaking  drum  loading  station  valves; 
o  Short  fill-line  hoses  and  cracked  hoses; 
o  leaking  valves  in  blender; 

o  Cracks  in  the  ocncrete  slab  of  blender  facili^;  and 
o  leaidng  drums  stacked  on  the  oonca?ete  slab. 


Ifeter  and/or  unsymmetrical  dimethyl  hydrazine  reportedly  aocumulated  in  the 
oansrete  areas  around  the  storage  tanks  on  at  least  three  occasions.  The 
first  recorded  instance  oocurred  in  November  1975,  viien  a  power  outage  set  off 
the  fire  protection  system  in  the  east  yard.  The  volume  of  water  sprayed  into 
the  concrete  area  prior  to  shutting  off  the  system  vras  sufficient  to  cause 
the  200,000  gallon  imsymmetrical  dimethyl  hydrazine  storage  tank,  US-4,  to  float. 
Ihe  water  was  punped  from  the  berm  area  to  the  fields  east  and  scuth  of  the  east 
yard  (Trautmam,  1984/Ki:c  86009R01) .  A  more  exact  description  of  the  area  to 
which  water  was  punped  has  not  been  found.  Ihis  general  area  was 
investigated  in  another  stuc^  (see  Task  7  CAR,  Site  1-UNC) .  In  May  1976,  leaks 
fean  the  same  unsymnetrical  dimeU^l  hydrazine  tank  put  four  inches  of 

unsymmetrical  dimeU^l  l^drazine  in  the  pit  around  tank  lumber  US-4.  Ihe  liquid 

was  punped  to  the  in-ground  concrete  tank  in  the  west  yard  for  disposal 
(Trautmann,  1984/RIC  86009R01) .  Hi  December  1982,  the  water  deluge  fire 
protection  system  was  tripped  again  and  it  discharged  water  for  two  days  (over 
the  holidays) .  Bie  diked  area  in  the  west  yard  overflowed,  and  there  was  a 
considerable  ice  problem.  Hie  water  was  punped  from  the  dike  area  by  the  fire 
department  and  the  i^irikler  system  was  repaired  (N^^  et  al. ,  1983) . 
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3.0  SITE  mVESTIGATION 

3.1  IKEVICUS  SOIL  INVESTIGATIONS 

The  soils  in  the  HBSF  area  hznre  been  described  by  Kblsier  &  Andersen  (1977/RIC 
81295  R07)  as  the  Ascalcn  -  Vena  -  Truckton  association.  These  soils  are  nearly 
level  to  strongly  sloping,  well-drained  and  seneMhat  excessively  drained,  loany 
and  sanc^  soils  formed  in  wind-laid  deposits  on  inlands.  These  soils  have 
moderate  (0.6  to  2  indVhour)  to  hi^  (2.0  to  6  indVlxxD:}  permeabilities 
(Besaurce  Oocmultants,  1982/REC  82096R01) .  A  soil  gas  survey  was  conducted  in 
1983  at  the  HBSF.  The  soil  gas  detectors  were  placed  at  16  sanple  locations;  two 
in  the  east  yard,  one  between  the  yards,  'tiiree  outside  the  west  yard,  and  the 
rest  in  the  west  yard.  The  detectors  consisted  of  four  inch-long  curie  point 
wires  tipped  with  an  absorbent.  These  were  covered  with  aduminum  cans,  buried  in 
shallow  holes  in  the  soil  and  left  in  place  for  seven  days.  After  recovery,  the 
contents  of  the  absorbent  were  analyzed  using  a  mass  spectrometer.  Any  hydrazine 
and  related  hydrazine  fuels  that  were  traqpped  on  the  wire  detectors  were  ea^jected 
to  have  broken  down  during  this  process,  producing,  among  other  analytes, 
nitrogen.  levels  of  nitrogen  over  20  times  background  values  were  detected  in 
the  Tna«gg  spectrometric  results  (Trautanam,  1984/Krc  86009ED1) .  This  stuc^  was 
neither  intended  to,  nor  cepable  of,  confirming  'ttie  presence  of  hydrazine  in  the 
soil  or  groundwater  beneath  the  HBSF. 

The  gnii  in  and  eureund  the  HBSF  was  not  scmpled  for  hydrazine  or  unsymnetrical 
dimethyl  hydrazine  prior  to  this  Task  11  stu(^.  However,  during  the  Ta^  7  field 
stu^  (UNC-1) ,  six  brarings  were  drilled  in  the  vicini"^  of  the  HBSF  to  a  depth  of 
5  ft,  and  the  0  to  1  ft  and  4  to  5  ft  sanples  were  ccoposited  for  analysis.  With 
tile  exception  of  one  boring  (Poring  3,  131^-1)  located  north  of  the  unsyonnetrical 
dimeti^l  hydrazine  tanks  in  the  drainage  ditch  that  flows  east  to  First  Cre^, 
%here  dieldrin  was  detected  in  gnwTi  amounts,  the  only  target  conpeunds  found  in 
soil  g»wpit>g  froa  the  Tai^  7  field  stuc^  (Site  UNOl)  were  metals.  The  same 
braring  itiicwed  a  single  nontarget  oempeund,  hexadecanoic  acid,  at  lew 
oonoentrations  (0.5  miexograms  per  gram  (ug/g) ) .  None  of  the  dtbex  Th^  7 
borings  indicated  potential  contamination.  This  aunea  (near  Boring  3,  l-ONC)  is 
to  be  investigated  in  a  Hiase  n  program  under  Ta^  7  for  organochlorine 
pesticides  and  ICP  metals. 
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3.2  HASE  I  SURVEY 


3.2.1  tuagg  T  PcDaram 

n»  Site  1-7  Hiase  I  investigation  cmsisted  of  drilling  15  barings,  obtaining  54 
pnji  for  r»vamirai  analysis,  and  installing  tuo  lacnitaring  wells.  Eight 

bpripgg  were  drilled  in  the  area  surrounding  and  between  tte  two  yards  of  the 
HBSF.  The  remaining  7  borings  were  drilled  witiiin  toe  yards  (5  in  the  west  yard 
and  2  in  the  east  yard) .  Borings  were  sited  in  low  areas  where  toe  potential  for 
oontandnation  was  more  liJoely,  along  railroad  traciks  where  loading  and  unloading 
operations  could  have  caused  leaks  or  spills,  beneath  the  overhead  pipelines,  and 
in  the  eureas  toere  previous  studies  indicated  potential  contamination.  Barings 
were  not  in  the  low  area  southeast  of  Site  1-7  where  records  indicate 

gyr^g  water  from  inadvertent  activation  of  toe  fire  protection  system  was  pumped 
(Section  2.0) .  The  reasons  for  this  were:  1)  toe  water  was  not  considered 
contaminated;  and  2)  the  area  is  outside  of  Site  1-7  and  in  another  stut^  area 
(see  Ta^  7  caR,  Site  l-^C) .  The  borings  ranged  in  depth  from  5  to  40  ft.  Die 
two  borings  drilled  to  40  ft  were  used  fear  the  installation  of  monitoring  wells 
(Borings  11  and  14) .  These  two  borings  were  not  sampled  below  toe  water  table. 
Boring  locations  are  shown  in  Figure  1-7-1. 

>nva  depth  of  the  bearings  ats  actusLlly  sampled  and  toe  nudber  of  samples  are 
summarized  as  follows. 

Boring  Depth  Nlmber  of 

Mumfeer  (feet)  Sample 


1 

10 

3 

2 

17.5 

6 

3 

5 

2 

4 

25 

6 

5 

5 

2 

6 

5 

2 

7 

10 

3 

8 

10 

■  3 

9 

5 

2 

10 

10 

3 

11 

40* 

5 

12 

10 

4 
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Baring 

Depth 

NUnber  of 

NlmJTP-r 

Xf^i 

Samples 

13 

15 

4 

14 

40* 

6 

15 

10 

3 

*  Drilled  to  40  ft,  but  only  sampled  above  the  saturated  zcne  at  epprcsdinately 
20  ft. 

Fifteen  borings  yielding  54  samples  were  ocopleted  in  Ihase  I  at  Site  1-7. 

Cie  Task  11  soil  boring  program  was  conducted  using  a  continuous  core  auguring 
technique.  Sanples  obtained  from  the  0  to  1  ft  and  4  to  5  ft  intervals  and  at 
subsequent  5  ft  intervals  were  anzdyzed.  In  addition,  intervening  sections  of 
the  continuous  sample  were  also  preserved  far  laboratory  analysis  if  monitoring 
during  field  operations  detected  readings  above  the  baokground  readings.  See 
Section  3. 1.2. 2  for  a  description  of  mcnitoring  equipment  used  during  field 
operations. 

Saturated  conditions  were  found  in  the  barings  at  depths  of  between  17.5  to  21  ft 
below  land  surface  (Figure  1-7-4  indicates  water  levels  from  neeaby  wells  for 
conparison) .  Ihis  is  shallower  than  the  water  table  depth  projected  &am  water 
levels  in  nearty  monitoring  wells. 

All  soil  sanples  were  analyzed  by  gas  chrcnatogrephy/mass  spectranetry  (GC/M5) 
for  volatile  organics  (except  the  0-1  ft  interval)  and  organic  pesticides;  by  an 
inductively  coupled  plasma  (ICP)  screen  for  metals;  by  separate  analyses  for 
mercury,  arsenic,  and  dibromochlaroprcpane  (DBCP) ;  by  hi^-pressure  liquid 
cfarcmatogrepty  (HFIC)  far  hydrazines;  and  by  gas  ohrcnatograpi^  (GC)  for 
nitrosamines.  ippendix  1-7-A  (Table  1-7-Al)  presents  the  specific  target 
anedytes  for  vhioh  laboratory  analyses  were  conducted.  A  summary  of  the  results 
of  these  analyses  is  presented  in  Table  1-7-3,  Section  3.2.4  of  this  report. 


3.2.2  CTiaaa  T  Field  Cbservations 

At  the  time  of  the  Task  11  Hiase  I  investigation,  the  HBSF  ajpeared  as  described 
in  Section  1.0  of  this  report.  Ambient  edr  mcnitoring  was  conducted  during 
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drilling  cperations  using  an  organic  vapor  analyzer  (C^) ,  an  MB  meter  for 
chemical  agent  detection,  an  M260  meter  to  detect  CKygen  ooncentrations  and 
es^losive  levels,  and  a  hydrazine  meter.  An  MB  edarm  was  used  to  monitor  for  the 
presence  of  chenical  agents  in  tbB  bort^le  and  sanples  according  to  standard 
operating  procedures.  The  MB  alarm  is  tased  ^ecifically  to  detect  sarin  (GB)  and 
VX  at  detection  levels  of  0.2  and  0.4  milligrams  per  cubic  meter  (vq/v?)  after  a 
re^xxise  time  of  2  to  3  minutes  (USAMDMRC,  1982;  TEAMDABC,  1979) .  However,  many 
other  substances  can  cause  the  MB  alarm  to  respond,  including  smoike  and  engine 
eadiaust. 

The  MI8A2  is  used  as  a  badop  test  if  an  MB  alarm  is  triggered,  as  a  substitute 
for  an  MB,  and  as  a  specific  check  for  the  presence  of  mustard.  The  H18A2 
detects  6  agents  (incl\x3ing  ti±un,  GA;  sarin,  GB;  and  sanan,  GD) ;  V  agents;  all 
forms  of  mustard  (mustard,  H;  distilled  mustard,  HD;  thickened  mustard,  HI; 
nitrogen  mustard,  HH) ;  cyanogen  chloride,  CK;  phosgene  oodme,  CX;  Icsdsite,  L; 
ethyldichloroarsine,  ED;  and  mettyldichlaroarsine,  MD  (HDQA,  1976) .  The 
detecticn  limit  for  mustard  agents  is  0.5  mg/nP;  the  detection  limit  for  GB  is 
0.2  Tog/r?, 

An  M18A2  test  kit  was  used  to  refute  the  presence  of  chemical  agents  vhen  the  MS 
alarm  was  triggered  during  drilling  of  Bering  13.  The  M18A2  kit  was  used  a 
second  time  during  tiie  drilling  of  Boring  14  because  of  the  ^2nav^dlability  of  a 
functioning  MB  meter.  All  results  frem  the  MB  meter  and  the  M18A2  kit  were 
negative  for  chemical  agents. 

No  substantial  levels  of  contaminants  were  detected  in  the  breathing  zone,  in  the 
boring  or  stove  the  soil  saople  during  drilling  operatiens,  with  one  exception. 
During  the  drilling  of  Boring  12,  at  a  d^:rth  of  7.5  to  8.5  ft,  readings  were 
observed  cn  the  OVA  at  approodmately  600  parts  per  million  (ppn)  in  the  boring 
said  rp  to  80  ppm  emanating  from  the  ssmple.  These  readings  were  coincidentcil 
with  the  sasple  having  a  distinct  dark  to  medium  green  color  vhich  was  not 
observed  in  say  of  the  other  borings.  These  sectiens  of  the  core  were  sampled 
suid  sent  for  chemiesQ.  ansdysis.  The  results  of  the  chemicstl  ansdyses  (Table  1-7- 
3)  indicated  that  t-argiph  ocepounds  were  not  detected  in  suy  of  the  sanples  at 
levels  greater  titan  the  indicator  levels,  except  sosenic  (at  12  ug/g  in  the  4-5 
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ft  seoiple) ,  zinc  (at  100,  130  end  100  ug/g  in  the  4-5  ft,  7. 5-8. 5  ft,  and  9-10  ft 
sanples,  respectively) ,  and  oogper  (at  39  ug/g  in  the  9-10  ft  sanple) .  Ifcwever, 
nontarget  ocnpounds  (Table  1-7-4) ,  as  yet  unidentified,  detected  at  greater  than 
10  ug/g  in  the  4  to  5  ft,  7.5  to  8.5  ft,  and  9  to  10  ft  sanple  in  Boring  12,  may 
be  the  cause  of  the  hi^  volatile  readings  emanating  from  the  soil  boring. 

3.2.3  Gecchvsical  Exploration 

No  geophysical  surveys  were  enployed  to  dear  drilling  sites;  however,  various 
utility  maps  were  examined  prior  to  staking  these  locations.  NO  underground 
lines  or  pipes  were  encountered  during  drilling. 

3.2.4  T  Anaivte  tpiwIs  and  Distribution 

iOr  «w»ch  of  the  analytical  methods  used  at  this  site,  soil  samples  were  analyzed 
for  the  analytes  in  Appendix  1-7-A.  With  the  exception  of  Bearing 

10,  ^diere  methylischutyl  ketone  was  detected  at  a  low  level,  and  Bering  1,  iitere 
dieldrin  was  detected  at  a  low  level,  only  metals  were  found  in  the  soil  sanples. 
Die  number  of  samples  containing  these  analytes;  the  concentration  range,  median, 
mean,  standard  deviation,  detection  limit,  and  indicator  level  are  listed  in 
Table  1-7-2.  Hie  results  of  geologic  field  observations,  adr  monitoring  during 
drilling,  and  the  ehem-icai  analyses  oonctxted  on  each  soil  saaople  are  summarized 
in  Table  1-7-3. 

Indicator  levels  and  ranges  were  established  to  assess  the  significance  of  metal 
and  o»Tganic  analytic2Q.  values.  Ihe  indicator  level  is  the  method  detection  limit 
for  organic  cenpeunds.  The  indicator  range  for  metals  reflects  tee 
ooncent'ra'*' eipected  to  naturally  in  IWA  alluvial  soils.  Selection  of 

these  rerigpjg  is  discussed  in  the  Introduction  to  tee  Contamination  Assessment 
Beports  (ESE,  1986). 

distribution  of  analytes  detected  within  or  above  indicator  levels  in  tee 
Riase  I  sampling  is  presented  in  Figure  1-7-6.  A  tabulation  of  all 
analytical  data  from  tee  Phase  I  program  is  presented  in  Appendix  1-7-B,  and  tee 
analytical  data  from  tee  blanks  is  presented  in  ^pendix  1-7-C. 
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Table  1*7*2.  Analysis  of  Data  on  Chemical  Constituents  Detected  in  Soils  During  Phase  I  Field  Study. 
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The  indicator  level  is  the  detection  limit  for  UBTL  and  CAL,  as  appropriate 
Number  of  samples  analyzed 

Humber  of  samples  in  which  constituent  was  detected;  only  these  samples  were  used  in  statistical  analyses 
Median,  mean,  and  standard  deviation  not  calculated  when  constituent  detected  in  fewer  than  5  samples 


Table  1'7-3.  Results  of  Phase  I  Field  Study,  Soil  Samples 
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Readings  taken  over  cuttings 


Table  1*7*3.  Results  of  Phase  I  Field  Study,  Soil  Samples  (Continued). 
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BDL  ■  Below  detection  limit 
NA  *  Not  analyzed 
NR  -  Not  reported 

S  *  As  referenced  to  calibration  standard  of  methane  for  OVA  and  benzene  for  HNU,  magnitude  above  background 
VO  *  As  determined 
*  -  Readings  taken  over  cuttings 
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Readings  taken  overcutting 


Table  1-7*3.  Results  of  Phase  I  Field  Study,  Soil  Samples  (Continued). 
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Readings  taken  over  cuttings 


Table  1-7*3.  Results  of  Phase  I  Field  Study,  Soil  Samples  {Continued) 
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Table  1*7*3.  Results  of  Phase  I  Field  Study,  Soil  Samples  (Continued) 
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Readings  taken  over  cuttings 


Table  1*7*3.  Results  of  Phase  I  Field  Study,  Soil  Samples  (Continued) 


O  A  m  O 
0  a  ^  B  K» 


a  V  4A 
cm  c 

I 

^  M  O 

e  m 


>. 

**  >* 

mo 


o  •  •  o 
a  a  rO  0  m 


a  o  fM  ^  ^ 
a  ^  ^  iM  m 


m  « ti 
•  X  c  o 

^  a 
O'  u 


mi  CVJ  ^ 

o  >o  a  e  •  e> 
a  ^  ^  a  CO 


o  I 

>  I  o 


£  g 


«  u  • 

•P-  o  c 

a  E  o 

o  a 
u 
4B 


£  i 


I  tm 

:  ®  S  — 

I  O  CL*0  O 
I  I*  CL  •  C 
I  £  O  • 

I  U  U  ^  fsi 


•v  V 
C  u 
9  « 

a; 

<  c 

> 

O  V 
•D  £ 

9  Im 

N  O 

O 


^  O  TJ 
—  C 

4-*  ^  C 

CO  c. 

c  c  c 
0*0  0 
«  c 

O  V 
O  4^  « 

C  CO  > 

tm 

«  C  O  (A 
^  o  CO  a 
o  ^  c 
>  o 
a  c  w 

L.  L,  w  4^ 

a^  o  3 
»  ••-3  0 

O  W  CO 
CO  « •^  t. 

o  o  >  o 

o  > 
—  o  >•  o 

i  CO  C 

10  a  *0  ft» 

•  *0  *D  3  O  O  ^ 

»  O  01  U  C  <0 

i  M  4->  O  C  M-  4^ 

•  >.  u  «p  o  E 

)  O  &  L.  U  (0 

I  c  o.  E  o  o  a 

C  O  (0  «4-  4^  C 

I  •  CO  0>  O  — 

>  U*D  10 

•  4^  ^  a 

>  O  O  •  •  CO  o 

»  a  a  o  <  <  « 


^  <  a  *•  a  o  « 


site  1-7 
04/02/87 


Table  1*7-3.  Results  of  Phase  I  Field  Study,  Soil  Samples  (Continued). 
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Table  1-7*3.  Results  of  Phase  I  Field  Study,  Soil  Samples  (Continued) 
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Readings  taken  over  cuttings 
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In  addition,  several  ocnpcunds  were  detected  by  GC/M5  that  were  not  included  in 
the  target  ocopcund  list  and  that  were  not  conclusively  identified.  Table  1-7-4 
lists  the  boring  mmber,  sanple  interval  depth,  relative  retention  time  (shewn  as 
'\ihknown  nuidoer"  on  the  table) ,  oonoentraticn,  sample  nuniber,  lot,  best-fit 
identification,  and  ocBunents  for  these  nontarget  oenpounds  detected  at  Site  1-7. 
It  should  be  noted  that  an  individual  conpound  may  have  more  than  one  retention 
time,  and  algo  that  a  particular  retention  time  may  be  assigned  to  more  than  one 
conpound.  Therefore,  IStole  1-7-4  provides  only  a  general  indication  of 
additional  oenpounds  that  may  be  present. 

3.2.5  Wnaae  T  Oontamination  Assessment 

The  HBSF  soil  gawpies  have  levels  of  several  metals  within  or  above  indicator 
rarges  (Table  1-7-3) .  The  three  most  ccnmai  are  chronum,  copper,  and  zinc, 
occurring  at  all  15  boring  locations. 

Copper  was  quantified  (39-49  ug/g)  above  the  indicator  range  (20-35  ug/g)  only  in 
the  bedroeik  in  7  of  the  15  borir^  (2,4,7,11,12,13,  and  14)  and  at  a  sli^tly 
hicher  level  (81  ug/g)  in  the  bedrocJc  sanple  of  Boring  1.  Zinc  was  quantified 
(89-120  tjg/g)  eibove  the  indicator  range  (60-80  \ag/g)  in  the  bedroeik  in  7  borings 
(1,  2,  4,  11,  12,  13,  and  14) .  Sli^tly  elevated  concentrations  of 

and  zinc  as  noted  here  in  the  'tpper  portion  of  the  Denver  Formation  may  be 
explained  by  the  slightly  higher  metals  content  of  the  shale/siltstone.  Zinc  was 
quantified  above  the  indicator  range  (60-80  ug/1)  in  surface  sanples  from  Borings 
1  (150  ug/g)  and  11  (110  ug/g) .  Lead  was  edso  quantified  above  the  indicator 
range  (25-40  lag/g)  in  surface  sanples  trem  Borings  1  (130  ug/g)  and  7  (120  ug/g) . 
Finally,  arsenic  was  quantified  above  the  indicator  range  (4.7-10  vg/g)  in  the  4 
to  5  ft  interval  in  Boring  12  (12  ug/g) . 

Boring  1,  located  in  a  ditch  draining  the  area  west  of  the  west  yard  of  the  HBSF 
that  drains  the  eastern  portion  of  the  South  Plants  manufacturing  ocaiplex 
(Figure  1-7-6) ,  shows  hi^  concentrations  of  zinc  and  1^  in  tte  0  to  1  ft 
leampio  and  of  lead  in  the  4  to  5  ft  sample.  Boring  7,  located  baieath  the 
overhead  pipeline  between  the  east  and  west  yards,  shews  hi^  concentrations  of 
loaH  in  the  0  to  1  ft  sanple.  Boring  11,  located  in  the  center  of  the  west  yard, 
shows  hi^  concentrations  of  zinc  in  the  0  to  1  ft  sanple.  The  surface  sanple 
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Table  1>7*4.  Tentative  Identification  of  Nontarget  Compounds  Detected  in  Soils 
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No  positive  identification 

Plasticizer 

Lou  concentrations 

None  detected 


Table  1*7*4.  Tentative  Identification  of  Nontarget  Compounds  Detected  in  Soils.  (cont'd) 
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Ho  positive  identification 

Plasticizer 

Low  concentration 

None  detected 


Table  1-7-A.  Tentative  Identification  of  Nontarget  Compounds  Detected  In  Soils.  (cont'd) 


Table  1*7*4.  Tentative  Identification  of  Nontarget  Compounds  Detected  in  Soils.  (cont'd) 
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Low  Concentration 
None  detected  ■ 


Table  1-7*4.  Tentative  Identification  of  Nontarget  Compounds  Detected  in  Soils;  (cont'd) 
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wag  “ha Von  imnedia.'tely  beneath  an  azea  paved  with  asphalh.  Baring  12/  located 
west  of  the  sunp  in  the  west  yaxd,  shtsws  hl^  ocaioentraticns  of  arsenic  and  zinc 
in  the  4  to  5  ft  sanple.  Ihe  7.5  to  8.5  ft  sanple  in  this  baring  was  very  green 
in  ooloT/  bat  this  sanple  is  at  the  bedrock  surface  and  tiie  sli^tly  elevated 
zinc  conoentratioBis  obsesrved  in  this  sasple  are  typical  of  the  Denver  Ponnation. 

The  only  other  target  analytes  ocnf idently  identified  and  quantified  in  the  soil 
cawpios  were  inetliiyliscbutyl  ketone  and  dieldrin.  Metiiylisobutyl  ketone  was 
detected  only  once  in  a  4  to  5  ft  sanple  frco  Boring  10  at  a  lew  conoentratian 
(1.0  ug/g) .  Baring  10  is  located  on  the  railroad  tiedks  west  of  the  blending 
facility  in  the  west  yard.  Hethyllscbutyl  ketone  detected  at  this  level  oculd 
reflect  contamination  in  the  laboratory.  Dieldrin  wais  detected  in  only  one 
sanple  (Borir^  1  surface  sanple)  at  a  low  concentration  (0.4  vq/g) .  Bering  1  is 
in  a  ditch  dredning  the  area  west  of  the  west  yard  of  the  HBSF.  This 
dit<-h  drains  the  eastern  portion  of  the  South  Plants  area. 

Nontarget  oonpounds  showed  varying  ooncentrations  (Table  1-7-4)  frean  boring  to 
boring  at  levels  generally  less  than  10  ug/g.  Several  nontarget  oaapounds  were 
detected  at  hi^ier  levels  {up  to  75  ug/g)  in  four  separate  borings. 

'niPi  ^s^^rfaoe  sanple  frooi  Boring  4  shewed  75  ug/g  of  a  cenpeund  tentatively 
identified  as  dioctyl  ester  hexanedioic  acid,  a  natural  naterial,  and  25.3  ug/g 
of  dioctyl  phthalate,  a  plasticizer.  Boring  4  is  located  on  the  redlroad  track. 

The  surface  sample  frcoi  Boring  10  showed  20  ug/g  of  an  laikncwn  eOkane  with  more 
than  20  carbons.  Boring  10  is  located  on  the  railroad  tracks  west  of  the 
blaiding  facility  in  the  west  yard. 

The  three  deepest  sanples  fcon  Boring  12  located  west  of  the  in-greund  ocaxrete 
tank  in  the  west  yard  contain  hi^  levels  (30-50  ug/g)  of  an  unidentified 
ocepound.  hi^  concentrations  of  nontarget  analytes  occur  in  the  vicinity 

of  the  green  sanple  discussed  in  Section  3.2.2  (7. 5-8. 5  ft). 

The  9  to  10  ft  sanple  fran  Boring  14  on  the  northeast  comer  of  the  east  yard 
contains  high  concentrations  of  dioctyl  ester  hexanedioic  acid  (40  ug/g)  and 
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dioctyl  pixthalate  (30  vg/g) .  As  indicated  above,  dioctyl  ester  hexanedioic  acid 
is  ocnsldered  a  natural  ocnpcund  and  dioctyl  phthalate  is  a  plasticizer. 
EtxOialates  are  considered  likely  lab  contaminants. 

Oie  senivolatile  method,  although  not  certified  for  volatile  ocnpounds,  has  been 
shown  to  be  capable  of  detecting  tetrachloroethylene,  toluene,  chlorobenzene, 
ethylbenzene,  and  tylenes  in  the  nontarget  fraction.  Ihe  absence  of  these 
ocopounds  in  the  nontarget  results  for  this  site  is  an  indication  that  there  is 
no  contamination  present  fra&  these  ocnpounds. 

3.3  X«ASE  U  SUR^ 

Ihe  results  of  the  Riase  I  program  indicate  the  need  for  a  Riase  U  program  to 
ocBifirm  the  presence  of  potential  contaminants  above  established  indicator  levels 
detected  in  Riase  I. 

Die  objectives  of  the  Riase  H  soil  sanpling  plan  for  Site  1-7  are  to  assess  the 
following: 

o  Ihe  presence  of  lead,  zinc  and  dieldrin  near  Boring  1; 
o  Ihe  identification  or  oonfimation  of  the  nontarget  cocpounds 
tentatively  identified  in  Boring  4; 
o  Ihe  extent  of  lead  near  Boring  7; 

o  presence  of  methylisobutyl  ketone  and  the  identification  and 
confirmation  of  the  nontarget  cocpounds  tentatively  identified  in 
Boring  10; 

o  The  latered  and  verticad  extent  of  zinc  neeu:  Boring  11; 
o  Die  lateral  and  verticcd  extent  of  arsenic  and  zinc,  and  the 

ident  i  f i  rat-j  m  or  confirmation  of  the  nonteurget  ccopcunds  tentatively 
identified  in  Boring  12;  and 

o  7^  f  icati  on  or  oonfirmaticn  of  the  nont2u:get  occpcunds  ■ 

tentatively  identified  in  Boring  14. 

The  nunber  of  borings  and  sanples  to  be  ta]cen  at  specific  depths  during  the  Hiase 
n  stuty  are  tabulated  belcv. 
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MlDDber  of 
BarincBs 

9 

6 

6 


Depth 

Xfeetl 

5 

10 

15 


Mtmber  of 
gagnples 

18 

18 

24 


Tveanty-om  additional  barings  are  proposed  yielding  60  sasples.  Ihe  locations  of 
the  borings  and  the  saiipling  proposed  for  Hiase  H  axe  shown  in  Figure  1-7-7. 

The  number  of  sanples  to  be  tested  for  each  analyte  is  listed  below. 


Analytical 

Organochlorine  pesticides  (OCP) 
Arsaiic  (As) 

ICP  metals 

DCPD,  BCHFD,  MIEK 

Volatile  organics  (tlO) 


wunfagr  of  Samples 
6 
9 
30 
9 
36 


3.4  QUANTIIY  OF  KTENTIAIIff  OCOTaMDaiED  SOIL 

In  the  interest  of  performing  a  oooplete  study  of  FMA,  the  HBSF  was  considered  by 
the  Program  Managers  Office  (HD)  to  be  a  potentially  contaminated  site.  The 
maximum  soil  volume  that  may  need  to  be  remediated  weis  initially  estimated 
(PMAOCEHI,  1984/PIC  84034P01)  as  the  entire  area  of  Site  1-7  times  an  esaavation 
depth  of  3  ft.  The  estimate  is  shown  below. 

Areal  Extent  «  691,200  ft^ 

Vertical  Extent  =  3  ft 
Volume  =  77,000  cubic  Yards  (yd^) 

The  results  of  the  Ihase  I  program  show  no  target  contaminants  above  the 
indicator  level  in  the  east  yard.  A  revised  estimate  of  the  maximum  volime  of 
soil  vhioh  may  need  to  be  excavated  is  shown  below.  Further  revisions  of  this 
estimate  will  be  made  on  oonpletion  of  the  proposed  Iha^  H  program. 

Areal  Extent  «  588,200  ft^ 

Vertical  Extent  »  3  ft 
Volume  =  65,400  yd^ 
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Roekir  Mountiiii  AratMl  CKiMip 
Ab«rd«*n  Prmlng  Orovad,  Mary  toad 


Results  fran  the  Ehase  I  survi^  were  \ised  to  generate  a  most  ocnservative  (worst- 
case)  estimate  of  the  volxane  of  potentially  ocntaminated  soil  at  Site  1-7.  Ihis 
delineation  of  the  boundaries  of  potential  ocntaninaticn  should  not  be  construed 
to  indicate  the  actual  presence  of  contamination  within  the  volumes  outlined.  In 
addition,  this  8q:proach  is  not  intended  to  isply  that  any  or  all  of  the  soil 
within  tt)B  potentially  contaminated  volume  sust  be  remediated,  near  does  it  make 
any  assunption  about  the  type  of  remediation  that  may  be  regoired.  Kather,  this 
approach  is  intended  to  provide  preliminary  estimates  of  the  maxi, mum  possible 
volxmoe  of  contaminated  materials  for  planning  purposes  only. 
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APPENDIX  1-7-A 


CHEMICAL  NAMES  AND  ABBREVIATIONS 


APPENDIX  1-7-A 


Male  1-7-Al.  Ta^  11  Analyticad  Parameters  -  Soil  Sanples. 


ANACmS 


LEVEL  OF  reference 

CEBTIFICKnCN  MEIHDDS 


Vnia-hile  Qroanics  Send-Quantitative  EEA  624  (b) 

chlorofann  EPA  8240  with 

1.1- dichlaroethane  EEA  5030 

mkiiylene  chloride  eactraction  (a) 

1. 2- dichlaroethane 

1. 1. 1- trichloroethylene 

1. 1. 2- trichloroethylene 
carbon  tetrachloride 
tetrachlcax)ethylene 
trichloroethylene 
trans-1 , 2-dichlcsroethylene 
benzene 

toluene 

ethylbenzene 

chlorobenzene 

methyl  isobutyl  ketone  (MIBK) 
dimethyldisulfide 
bicycloheptadiene 
dicyclopentadiene  (DCPD) 
dibrcPKxhlorcpropane  (I»CP) 
m-s^lene 

o-  anchor  p-3^1ene 


gemiNr>ia-h-iie  Qroanics  Sena-<2uantitative  EPA  8270  with 

aldrin  EPA  3540 

endrin  extraction  (a) 

dieldrin 

isodrin 

p,p'-DDr 

p,p'-IX)E 

hexachlorocyclopentadiene 

l,4-o(xathiane 

dithiane 

nalathion 

parathion 

chlordane 

sipona 

diisopropylmetl^l 
phoephonate  (DIMP) 
diinethylmethyl  Fhosjhonate 
(EMMP) 
atrazine 
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T&ble  1-7-Al.  T&^  11  Analytical  Baraaneters  -  Soil  Saiples  (ocaitimed) . 


ANALnES 

lEVEL  OF 
GERTHICATICN 

beeeirence 

MEIHODS 

Semivolatile  Oroanics  foont'd.) 
dicylcpentadiene  (DCFD) 
va^xsna 

ciilorcphenylnethYl  sulfide 
chloroFhenylinethyl  sulfoodde 
chlarophenylnetfayl  sulfone 
dibranadilorcpropane  (DBCP) 

ICP  Metals  Screen 

chronium 

zinc 

ocpper 

lead 

Quantitative 

OSAIHAMA  75 

Arsenic 

Quantitative 

EEA  7060  with 

EPA  3050 
extraction  (b) 

Mercurv 

Quantitative 

EPA  245.5  (c) 

Dibrcmochloroprcparie  fIBCP) 

Quantitative 

Developed  by 

MRI  for  DSATHAMA 
Oertification 

Hvdrazines 

l^drazine 

1,  l-dimethylhydrazine 
methylhydrcizine 

Quantitative 

Developed  by 
DBTLfor  DSAIHAMA 

Nitrosamines 

Quantitative 

EPA  607  (b) 

di-n-propylnitrosamine 

(NNENPA) 

n^nitrosodiinetfayleanine 

(NNCMEA) 

References: 

(a)  SW-846,  2nd  ed.,  July  1982. 

(b)  EPA~600/4-82-057,  July  1982  Methods  for  Organic  Chemical  Analysis 
of  Municipal  and  Industrial  W&stewater. 

(c)  EPA-600/4-79-020,  Revised  March  1983  Methods  for  Chanical  Analysis 
of  Mfstsc  and  Wastes. 
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Table  1-7-A2.  Task  11  Analytical  Paraneters  -  Water  Samples 

ievel  of  heference 

aMATVTCg  CEFTIFICATICN  METIHXS 

Volatile  Tfaiooenated  Quantitative  EEA  601  (a) 

Organics 

chlorcbenzene 

cblccofom 

1,  l-dichloroethane 

1, 2-dichloroethane 

1.1. 1- trichloroethylene 

1. 1. 2- trichlart3ethYlene 
tetrachloroethylene 
trichloroethylene 

1. 2- trans-dichloroethylene 
dichloranethane 

carbcsi  tetrachloride 


Volatile  Arcmatic  Quantitative  EPA  602  (a) 

Organics 

benzene 

toliiene 

s^lenes 

ethyl  benzene 


Oroanochlorine 

Pesticides 

aldrin 

endrin 

dieldrin 

isodrin 

chlordane 

hexachlorocyclopentadiene 

p,p'-DDr 

p,p’-IX3E 

1.2  Dibrqnp-3- 
chlorcorcoane  (IBCP) 
Certification 

Dicvclcoentadiene  (DCPD) 
Bicvclooentadiene  f  BCHP) 
Certification  (a) 


Quantitative  EPA  608  (a) 


Quantitative  Developed  by 

HRI  for  USAHC^ 


Quantitative  Developed  by 

Quantitative  MRI  for  USAIHAMA 
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Tablo  1-7-A2.  Task  11  Analytical  Parameters  -  Water  Sanples  (cxantinued) . 

lEVEL  OF  reference 

lawaTVTRg  CERTHTCATICN  MEmODS 

QraanosulfiTr  ryarmninds  Quantitative  USAIIffiMA  4P 

chlorccttenylmethyl  sulfide 

chlorcphenylmetliiyl  sulfcodde 

chlorophenylmett^l  sulfone 

1,4-ooeathiane 

dithiane 


Phosphcnates 


Quantitative 


Diisopropylmethyl 

fho^iionate  (DIMP)  DIMP 


OSAUffiMA  4S  for 


Dimethylmethyl  phosgiianate 
phosphonate  (DMMP) 


ESE  method  for 
DIMP 


Oroanochoschorous 

Pesticides 

malathion 

parathion 

si:pana 

ve^xsna 


Hydrazines 
hydreizine  (H) 

l,l-<aimethylhydrMine  (DEMH) 
methylhydrazine  (MMH) 


Quantitative  EPA  8140  (b) 

modified  for 
water 


Semi-Quantitative  Colorimetric 
method 

ASIM-D1385-78 


Nitrosamines 

di-N-prcpylnitrosamine 

(MNENPA) 

n-nitrosodimethylamine 

(NNEMEA) 

yfcjtals  by  AA 
arsenic 

Mercurv 


Quantitative  EPA  607  (b) 


Quantitative  EPA  206.2  (b) 

Quantitative  EPA  245.1  (b) 


Site  1-7 
12-05-86 


APPENDIX  1-7-A 


Table  1-7-A2. 

Task  11  Analytical  Parameters  - 

Water  Saoples  (continued) . 

ANAmES 

lEVEL  OF 
CSKEIFICmCN 

MEIHODS 

Metals  bv  ICP 

Quantitative 

EPA  200.7  (b) 

chrcndum 

lead 

zinc 

copper 

loagnesium 

calcium 

sodium 

Anions 

sulfate 

nitrate 

chloride 

£l\x>ride 


QC/MS  Oonfirm  None  EPA  624  +  625  (a) 


References: 

(a)  EPA-600/4-82-057,  July  1982  "Methods  for  Organic  Chemical  Analysis 
of  Principal  and  Industrial  Wastewater." 

(b)  EPA  SW^846,  2nd  ed.,  "Test  Methods  for  Evaluating  Solid  Waste". 


Quantitative  EPA  300  (b)  and 

Contractor 

developed  method 
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HIASE  I  CHEMICAL  TSOk 


Ihe  analytical  results  of  the  laboratory  analyses  of  soil  saaples 
rir>nar?hi:rf  as  part  of  the  Phase  I  program  occprise  the  first  part  of  ^pendix 
1-7-B.  Data  are  listed  sequentially  by  boring  nunber  and  successive  d^Jths 
below  the  surface.  Within  each  depth,  all  analytes  for  which  the  sanples  were 
are  alphabetically.  Results  are  given  as  less  than  (ET)  the 

detection  limit  for  the  test  laboratory,  or  as  detected  concentrations  above 
»>i^g  limit,  waggrf  cn  the  accuracy  of  laboratory  test  methods,  values  for 
organic  coopounds  are  considered  accurate  to  one  significant  figure,  valxies 
for  are  considered  accurate  to  t5«»  significant  figures. 

The  second  part  of  l^pendix  1-7-B  contains  data  from  the  blanks  associated 
with  Phase  I  analytical  work.  Blanks  fca:  Phase  I  soil  sanples  were  based  on  a 
subsanple  of  ccnposited  sanples  ftom  a  IncMn  uncontaminated  soil 
that  is  stratigraphically  similar  to  the  PMA  soils.  Blanks  for  Phase  I  water 
eawpigg  were  on  distilled  water.  Control  sanples,  or  blanks,  are 

introduced  into  the  tredn  of  environmental  sanples  to  function  as  mcnitors  on 
the  performance  of  the  analytical  method.  These  sanples  function  as  quality 
control  (QC)  sanples,  and  are  an  integral  part  of  the  quality  assurance  (QA) 
program  for  the  project.  The  method  blanks  listed  in  this  .^pendix  were 
utilized  to  verify  that  the  laboratory  was  not  a  scwroe  of  sanple 
contamination.  If  contamination  was  detected  in  a  method  blank,  corrective 
actions  were  taken  to  essure  that  reported  ooncentrations  of  target 
constituents  reflected  sanple  constituents,  and  not  constituents  introduced  ty 
the  laboratory  process. 
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Note:  Results  for  Dlbrotnochloropropane  (OBCP)  may  appear  In  up  to  three  analytical  fractions 

Results  for  Dlcyclopentadlene  (DCPD)  may  appear  In  up  to  two  analytical  fractions. 
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Note:  Results  for  Dibromochloropropane  (DBCP)  may  appear  In  up  to  three  analytical  fractions 
Results  for  Dlcyclopentadlene  (DCPD)  may  appear  In  up  to  two  analytical  fractions. 
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Note:  Results  fop  Dlbpomochloroppopane  (DBCP)  moy  appear  lb  up  to  ttiree  analytical  fractions 

Results  for  Dicyclopentadiene  (DCPD)  may  appear  in  up  to  two  analytical  fractions. 
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Note:  Results  for  D1 bromochloropropane  (DBCP)  may  appear  In  up  to  three  analytical  fractions 
Results  for  Dlcyclopentadlene  (DCPD)  may  appear  in  up  to  two  analytical  fractions. 
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Note:  Results  for  Oibromochloropropane  (DBCP)  moy  appear  in  up  to  three  analytical  fractions 

Results  for  Dicyc lopentadlene  (DCPD)  may  appear  in  up  to  two  analytical  fractions* 
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Results  for  Oicyclopentadiene  (DCPO)  may  appear  in  up  to  two  analytical  tractions. 
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Note;  Results  for  Dlbromochloroprooane  (OBCP)  may  appear  In  up  to  three  analytical  fractions. 
Results  for  Dlcyc lopentadlene  (DCPD)  may  appear  In  up  to  two  analytical  fractions. 
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Note:  Results  for  Dlbromochloropropane  (DBCP)  may  appear  In  up  to  three  analytical  fractions. 

Results  for  Dicyclopentadlene  (DCPD)  may  appear  in  up  to  two  analytical  fractions. 
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Note:  Results  tor  Dlbromochloropropane  (DBCP)  may  appear  in  up  to  three  analytical  tractions 

Results  tor  Dlcyclopentadiene  (DCPO)  may  appear  in  up  to  two  analytical  fractions. 
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Note:  Results  for  Dlbromochloropropane  (DBCP)  may  appear  In  up  to  three  analytical  fractions. 

Results  for  Dicyclopentadlene  (DCPD)  may  appear  In  up  to  two  analytical  fractions. 
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Note;  Results  for  Dlbromochloropropane  (DBCP)  may  appear  In  up  to  three  analytical  fractions. 
Results  for  Dlcyc lopentadlene  (DCPD)  may  appear  In  up  to  two  analytical  fractions. 
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Note:  Results  for  DlV'romochloropropane  (OBCP)  may  appear  In  up  to  three  analytical  fractions.  48 

Results  for  Dlcyclopentadlene  (DCPD)  may  appear  In  up  to  two  analytical  fractions. 
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Note:  Results  for  Dlbromochloropropane  (DBCP)  may  appear  In  up  to  three  analytical  fractions. 

Results  for  Dlcyclopentadlene  (DCPD)  may  appear  in  up  to  two  analytical  fractions. 
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Results  for  Dlcyc lopentadiene  (DCPD)  may  appear  In  up  to  two  analytical  fractions. 
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Note:  Results  tor  DlbromochloroproDane  (OBCP)  may  appear  In  up  to  three  analytical  tractions 
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Note:  Results  for  Dlbromochloropropane  (OBCP)  mov  appear  in  up  to  three  analytical  fractions. 

Results  for  Dicyclopentadlene  (DCPD)  may  appear  in  up  to  two  analytical  fractions. 
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Note:  Results  for  Dlbromochloropropane  (DBCP)  may  appear  In  up  to  three  analytical  fractions 
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Results  for  Dicyclopentadiene  (DCPO)  may  appear  In  up  to  two  analytical  fractions. 
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of  Analytical  Results  Blanks  Associated  with  Task  11,  Site  1-7 

Hydrazine  Blendino  and  Storaoe  Facility 


<0 

« 


N 

O 


b  L 
-<  »l 
a  XI 
E  E 

O  3 

«r)  z 


« 


c 

3 


80  o 
o  o 

<  D  U 
b.  U.  tL 

BOO 


0  9  9 
3  3  3 


O  O  O  O  O 

O  O  O  O  O 

O  O  O  O  O 

II.  U.  h.  Ii.  U. 

B  B  B  B  B 


0  9  0  0  9 
3  3  3  3  3 


go  O  O  □ 

O  O  O  O 

o  o  o  o  a 

IL  It.  Ii.  b.  b. 

C  B  0  fi  ffi 


o  o  o  o 

D  O  O  O 
O  O  O  D 
IL  Ik  U.  k 
0  0  B  B 


o 

•4 

o 

#4  «i4  W 

o  o  o  o 

•4  W  ^ 

o  o  o  o 

o 

o 

o  □  o  □ 

o  o  o  o 

o 

o 

b.  b.  U.  b. 

b.  b.  b.  b. 

IL 

tL 

b.  b.  b.  b. 

b.  b.  b.  b. 

0 

0 

B  a  B  B 

B  B  B  CD 

00990  9999 


9999  9009 


9  9  0  0  9 

3  3  3  3  3 


9  9  9  0  0 

3  3  3  3  3 


0  9  9  0 

3  3  3  3 


9 

3 


9 

3 


9  9  0  9 

3  3  3  3 


9  0  0  0 

3  3  3  3 


« 

N  ^4  PO 

o  o  o 

4  4  1 

VR  W  o  ^  *4 

o  O  O  0  0 

1  t  i  1 

^  ^  «N  O  O 

O  0  0  o  o 

1  1  i  +  + 

0  «4  ^ 

o  o  o  o  o 

4>  1  1  1  i 

W  8H  «H 

O  O  D  0 
lilt 

D 

1 

o 

1 

^  oH  ^  W 

o  o  o  o 

1  I  1  •f 

4) 

3 

8 

o  o  o 

«  «  <M  XI  O 

•0  fO  0  ^  0 

s  s  •  •  • 

«H  ^  10  0  0 

N  0  O  0 

O 

0 

^  0  0  N 

w 

0 

f-  K  >- 
-1  -J  -1 

f-b-f-rK 
_l  ^  -J  -1  -1 

•J  .J  ^  u  -i 

^  .1  xJ  .J  -i 

»-  K  H  H 

0  -1  -i  ^ 

LT 

K 

-I 

K  f*  H-  ♦- 

J  -1  .J  -1 

^  ^  O  O  o 


L 

£ 

C 

L 

m 

0. 


c 

c 

< 


c 

N 

o 

L 

’D 


4) 

C 

C 

a 

0 

L 

0. 

0 

L 

0 


4^ 

C 

£  •H 

^  u 

X  c 

£  L 
4^  *0 
4)  X 
C  Z  D 


£ 

0 

0 

E 

0 

L 

£ 


4) 

£ 

<p4 

«>  V 

C  - 
(I  3 
—  <0 
X) 

8  - 

*t  >, 

C  £ 

b  M 

a  b 

0  E 

O  X 
X  c 
o  « 
O  £ 
«  L  Q 
«  C  0  0 

C  «  -«  L 

C  -H  *0  £  0 

^  N  L  O  -< 

C  0  C  £ 

*0  L  ^  *  U 

•H  £  4;  I 

<  <  o  z  a 


4) 

o 

4) 

X  C 

0  0 


3  3 

<0  <r) 


X  X 
£  £ 

4)  i> 

E  E 


4) 

C 

Q 

a  4> 
0  £ 
L  4) 

a  ^ 

0  V 
L  C 
0 


X  X 

c  c 

4^  t  - 
£  £  - 
a  Q  £  V 

O  O  0  Q 
L  L  0  0 
O  0  E 
^—00 
£  £  L  X 
U  U  £  0 
I  I  ^ 

a  a  o  c 


4) 

c 

£ 

o 

£ 

a 

m 

0 

£ 

0 


X 

£ 


X 

a 

o  ^  z 

£  C  •H  C 

a  0  £  £  -^ 

o  ^  £ 

£  £ 

^  4)  £  O 

«a4  «p4  «f4  C 

O  O  D  tU 


t 

0 

£ 

0 

4) 

£  £ 

C  0 

£ 

£ 

4>  4> 

>■  >. 

c  : 

b  b  b 

err 

8  a  a 


b 

X) 


E  r  XJ  X3  c 

0  *t  0  0  0 

•H  8  1.  L  b  X 

£  x  0  0  E  E 

4J  o  w  o  4.1 

C  I  £  £  £  O 

O  U  4^  £ 

0  e  *04  4)  0 

£  ^  D  O  Q. 


X 

C 

£ 

a  « 

0  i> 

£  4) 

0  C 
£ 

£  a 

0  A 

«4  0  0  £ 
O  £  C  0 
I  (L  I)  •-« 
^  *^  £ 
o  -4  £  O 

N  X  a  0 

W  £  44  £ 

fi4  4>  3  44 

I  4>  4)  4> 
O  ^  £  ^ 
£  £  0 
0  P>4  £ 

X  0  0 
£  £  X  £ 
t)  -H  O  £ 

«  >  e 

M  B  U 


4? 

£ 

£ 

0 

£ 

U 

E 

£  4> 
0  £ 
V  V 
0 

L  X 
0  £ 
^  44 

£  4) 

U  Z 


4) 

£ 

C 

a  4> 

0  c 

£  4> 

a 

0  £ 
£  0 
0  44 

•H  £ 

£  4> 

u  a 

4>  0  0 
C  E  -4 
4>  0  O 
N  L  X 
£  £  0 
<o4  <04 

(SOD 


t) 

a 

X 


X  X  x 
£  £  £ 

0  O  fl 


X  X  X  X 
£  £  £  £ 

«  C  »  C 


X  X  X  X  X 
£  £  £  £  £ 

C  a  8  O  8 


X  X  X  X 
C  £  £  c 

8  8  8  8 


X  X  X  X 
c  C  £  C 

8  8  8  8 


£ 

8 


X 

£ 

8 


£  £  £  £ 

8  8  6  8 


XXX 
£  £  £ 
8  8  0 


BBB  00000  0BO00  000BB  0BO0  0 


BO00  0000 


0 

o 

m 

8 

£ 

0 


X 

L 

8 

E 

£ 

3 

0 


Note;  Blanks  are  matched  to  analytical  lots  by  the  first  three  characters  In  the  Sample  Number 
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APPENDIX  C 

Historical  Water  Quality  Data 


vrater  quality  records  for  nine  of  the  twelve  wells  sanples  in  the 
program,  Fhase  I,  Task  11  are  summarized  in  the  ^^jendix.  Ihere  are  no 
water  quality  data  for  monitaring  wells  01701,  01702  ,  31002  and 
36075.  ND  indicates  not  detected,  vAiile  a  bleuik  indicates  not  analyzed. 
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